/ CLAIMS I 



What is claimed is: 



1. A foreign Agent that supports Mobile IP, the Foreign Agent being capable of 
registering a node with a Home Agent that supports Mobile IP, comprising: 

a processor; and 

a memory, the memory storing therein the following instructions: 

instructions for rfe^eiving a node attachment message from an access point, the 
node attachment message in^cating that the node is in a vicinity of the Foreign Agent 
when in a first state and that thetaode is not in a vicinity of the Foreign Agent when in 
a second state; \ 

instructions for initiating registration on behalf of the node when the node 
attachment message is in the first state; and\ 

instructions for initiating de-registration ok behalf of the node when the node 
attachment message is in the second state. \ 

2. The Foreign Agent as recited in claim 1 , wherein the noae attachment message 
includes an IP address of the node that attached to the access point. \ 

Docket No. CISCP169/2326 - 31 - V Patent 




3. The Foreign Agem as recited in claim 1 , further comprising: 

instructions for sendmg an attachment acknowledgement message to the 
access point, the attachment acknowledgement message indicating that the node is 
fixed when the attachment acknowledgement message is in a first state and indicating 
that the node is mobile when the attachment acknowledgement message is in a second 
state. 



4. The Foreign Agent as recited in claim 3, wherein the attachment 
acknowledgement message includes an IP address of the node that attached to the 
access point. 



5. A Foreign Agent that supports Mobile IP, the Foreign Agent being capable of 
registerin g a no de with a Home Agent that supports Mbbile IP, comprising: 

a processor; and 

a memory, the memory storing therein the following instructions: 

instructions for receiving a node attachment arrive message from an 
access point, the node attachment arrive message indicating that the node is in 
a vicinity of the Foreign Agent; 

instructions for composing a registration request on behalf of the node; 
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instructions for sending the registration request to the Home Agent; 

instructions for receiving a registration reply from the Home Agent in 
response to the registration request; and 

instructions for sending an attachment acknowledgement message to 
the access point indicating whether the node is capable of r eceiving packets via the 
Foreign Agent. 



6. The Foreign Agent as recited in claim 5, wherein the attachment 
acknowledgement message indicates thaj the node has been successfully registered 
with the Home Agent. 



(l?) The Foreign Agent as recited in claim s\further comprising: 

instructions for determining from an acces^ list whether the node is allowed to 
roam in a subnet of the Foreign Agent; 

wherein the attachment acknowledgement meksage indicates that the node is 
capable of receiving packets via the Foreign Agent Mien the node is allowed to roam 
in a subnet of the Foreign Agent and otherwise indicarp s that the node is not capable 
of receiving packets via the Foreign Agent. 



8. The Foreign Agent as recited in claim 5, wherein the attachment 
acknowledgement message indicates whether the access point is instructed to redirect 
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packets sent by the rfbde to a MAC address of the Foreign Agent, thereby enabling the 
node to send packets yia the Foreign Agent. 



9. The Foreign Agent as recited in claim 5, wherein the attachment 
acknowledgement message indicates that the access point is instructed to provide 
fixed wireless connectivity when iny first state and to provide proxy mobility service 
when in a second state. 



10. The Foreign Agent as recited in claim 5, wherein the node supports Mobile IP. 

1 1 . The Foreign Agent as recited in claim 5, wherein the node does not support 
Mobile IP. 

12. The Foreign Agent as recited in claim 5, wherein the registration request 
includes a MAC address and an IP address associated ^ith the node. 



The Foreign Agent as recited in claim 5, wherein the attachment 
acknowledgement message indicates that the node is capabl& of receiving packets via 
the Foreign Agent when the registration reply indicates that registration of the node 
with the Home Agent was successful, and wherein the attachment acknowledgement 
message otherwise indicates that the node is not c apable of r eceiving packets via the 
Foreign Agent. 



14. The Foreign Agent as recited in claim 5, further comprising: 
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instructions for establishing a communication link between the Foreign Agent 
and the access point suct^that the communication link supports proxy Mobile Node 
service. 



15. The Foreign Agent as recited in claim 14, wherein the instructions for 
establishing the communication Jjnk between the Foreign Agent and the access point 
comprise: 

instructions for receiving an Went solicitation from the access point, the agent 
solicitation indicating that the accesspoint supports proxy Mobile Node service; and 

instructions for sending an agent advertisement from the Foreign Agent to the 
access point, the agent advertisement indicating that the Foreign Agent provides 
proxy Mobile Node service. 



16. The Foreign Agent as recited in claim \ 5, wherein the agent advertisement 
includes an agent advertisement extension indicating that the Foreign Agent provides 
proxy Mobile Node service. 



17. The Foreign Agent as recited in claim 16, wheirein the agent advertisement 
extension includes an IP address field and a MAC address field for identifying an IP 
address and a MAC address that are shared by two or m&re Foreign Agents. 



(18y The Foreign Agent as recited in claim 5, further comprising: 

instructions for determining a home subnet for the nod^ from a routing table 
using an IP address of the node; 
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instructions for sending a first registration request, the first registration request 
including a subnet directed broadcast address identifying the determined home 
subnet; V 

instructions for receiving a registration reply from one or more Home Agents, 
each registration reply including, an IP address for the associated Home Agent; and 

instructions for sending a second registration request to one of the Home 
Agents, the second registration request including the IP address for the one of the 
Home Agents. \ 

19. The Foreign Agent as recited in claim 18, wherein the IP address of the node 
is assigned by a DHCP server. \ 



20. A Foreign Agent that supports Mobile Eft. the Foreign Agent being capable of 
de-registering a node with a Home Agent that supports Mobile IP, comprising: 

a processor; and \ 

a memory, the memory storing therein the following instructions: 

instructions for receiving a node attachment leave message from an 
access point, the node attachment leave message indicating that the node is no 
longer in a vicinity of the Foreign Agent; *V 

instructions for composing a de-registration message on behalf of the 
node; \ 

instructions for sending the de-registration message to the Home - 

Agent; and 
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instructions f<Jr updating a visitor table to indicate that the node is no 
longer visiting the Foreign Agent. 

21 . The Foreign Agent as recited in claim 20, further comprising: 

instructions for sending an attachment acknowledgement message to the 
access point indicating that the node is no longerca pable of receiving packets via the 
Foreign Agent. \ 

22. The Foreign Agent as recited in claim 20\ wherein the node supports Mobile IP. 

23. The Foreign Agent as recited in claim 20, whWein the node does not support 
Mobile IP. \ 

24. An access point capable of communicating with aVoreign Agent that supports 
Mobile EP and being capable of redirecting packets received from a node that has 
registered with a Home Agent that supports Mobile EP via the Foreign Agent, 
comprising: \ 

a processor; and \ 

a memory, the memory storing therein the following instructions: 

instructions for detecting the node when it is in a vicmity of the 
Foreign Agent; ^ 
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instruction for sending a node attachment arrive message to the 
Foreign Agent, theVnode attachment arrive message indicating that the node is 
in a vicinity of the Fmreign Agent; and 

instructions forVeceiving an attachment acknowledgement message 
indicating whether the node is capable of receiving packets via the Foreign Agent. 



25. The Foreign Agent as recited in claim 24, wherein the attachment 
acknowledgement message indicates tha\ the access point is instructed to provide 
fixed wireless connectivity when in a first^t ate and to provide proxy mobility service 
when in a second state. 



26. The access point as recited in claim 24, wnerein the node supports Mobile IP. 

27. The access point as recited in claim 24, wherein the node does not support 
Mobile IP. 

28. The access point as recited in claim 24, fiirth^f comprising: 

instructions for updating a remap table with an entry indicating that a 
destination MAC address specified in a packet received from the node is to be 
remapped to a MAC address of the Foreign Agent. 



29. The access point as recited in claim 24, further comprising: 

instructions for intercepting a packet addressed from\the node to a destination 
MAC address; and 
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instructions for redirecting the packet to a MAC address of the Foreign Agent. 




30. The access point as recited in claim 24, further comprising: 

instructions for sending a node attachment leave message to the 
Foreign Agent, the node attachment leave message indicating that the node is 
no longer in a vicinity of the Foreign Agent. 



3 1 . The access point as recited in claim 30, further comprising: 

instructions for receiving an attachment acknowledgement message from the 
Foreign Agent indicating that the node is n\> longer ^agable of receiving packets via 
the Foreign Agent. 



32. The access point as recited in claim 30, farther comprising: 

instructions for removing an entry from a ren^ap table, the entry indicating that 
packets addressed from the node to a destination MAC address are to be remapped to 
a MAC address of the Foreign Agent. 




33. A computer-readable medium storing thereon computeiVreadable instructions for 
registering a node visiting a Foreign Agent that supports Mobile IP with a Home 
Agent that supports Mobile IP, comprising: 

instructions for receiving a node attachment message from an access point, the 

\ 
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node attachment message indicating that the node is in a vicinity of the Foreign Agent 
when in a first sta^e and that the node is not in a vicinity of the Foreign Agent when in 
a second state; 

instructions for initiating registration on behalf of the node when the node 
attachment message is in tnfe first state; and 

instructions for initiating de-registration on behalf of the node when the node 
attachment message is in the second state. 



^ 34. A computer-readable medium storing thereon computer-readable instructions for 
registering a node that is visiting a fyoreign Agent that supports Mobile IP with a 
Home Agent that supports Mobile IP Comprising: 



instructions for receiving a node attachment arrive message from an access 
point, the node attachment arrive message indicating that the node is in a vicinity of 
the Foreign Agent; 

instructions for composing a registration request on behalf of the node; 

\ 

instructions for sending the registration request to the Home Agent; 

\ 

instructions for receiving a registration reply fr^m the Home Agent in 

\ 

response to the registration request; and 

\ 

instructions for sending an attachment acknowledgement message to the 
access point indicating whether the node is capable o£.r.eceivrfig packets via the 
Foreign Agent. \ 
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35. A computer-readable medium storing thereon computer-readable instructions 
for de-registering a node mat was visiting a Foreign Agent that supports Mobile IP 
with a Home Agent that supports Mobile IP, comprising: 

instructions for receiving a node attachment leave message from an access 
point, the node attachment leave\message indicating that the node is no longer in a 
vicinity of the Foreign Agent; 

instructions for composing a de-registration message on behalf of the node; 
instructions for sending the oe-registration message to the Home Agent; and 

instructions for updating a visitor table to indicate that the node is no longer 
visiting the Foreign Agent. 



36. A Foreign Agent that supports Mobile If, the Foreign Agent being capable o f 
registering a node with a Home Agent that supports Mobile IP, comprising: 

means for receiving a node attachment ir^essage from an access point, the node 
attachment message indicating that the node is inV vicinity of the Foreign Agent 
when in a first state and that the node is not in a vicinity of the Foreign Agent when in 

\ 

a second state; ^ 



means for initiating registration on behalf of tl)b node when the node 
attachment message is in the first state; and 

means for initiating de-registration on behalf of the node when the noc^ 
attachment message is in the second state. 
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37. A Foreign Agent mat supports Mobile IP, the Foreign Agent being capable of 
registering a node with &Home Agent that supports Mobile IP, comprising: 



means for receiving b node attachment arrive message from an access point, 
the node attachment arrive message indicating that the node is in a vicinity of the 
Foreign Agent; \ 

means for composing a registration request on behalf of the node; 
means for sending the registration request to the Home Agent; 

% means for receiving a registration reply from the Home Agent in response to 

□ the registration request; and 

0 means for sending an attachment aclaiowledgement message to the access 
L5 point indicating whether the node is capable o f^receiving packets via the Foreign 

1 i Agent. 

S 

38. A Foreign Agent that supports Mobile IP, the Foreign Agent being capable of 
de-registering a node with a Home Agent that supports Mobile IP, comprising: 

means for receiving a node attachment leave message from an access point, 
the node attachment leave message indicating that the node i\ no longer in a vicinity 
of the Foreign Agent; 

means for composing a de-registration message on behalf iof the node; 
means for sending the de-registration message to the Homa Agent; and 
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means for updating a visitor table to indicate that the node is no longer visiting 
the Foreign Agent. 



39. An access point capable of communicating with a Foreign Agent that supports 
Mobile IP and being capable ofV edirecting packets received from a node that has 
registered with a Home Agent that^ supports Mobile EP via the Foreign Agent, 
comprising: 

means for detecting the node when it is in a vicinity of the Foreign Agent; 

means for sending a node attachment arrive message to the Foreign Agent, the 
node attachment arrive message indicating \hat the node is in a vicinity of the Foreign 
Agent; and 

means for receiving an attachment acknowledgement message indicating 
^N^hether the node is capable of receiving packets ^ja the Foreign Agent. 
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